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COFFEE 



ITS ADULTERATIONS. 



Ok the beverages that have been hitiodiiced into tbe dietary 
lists of civilized nations since the seventeenth century, there ia 
not one of greater importance than that which both the rich and 
poor find so gratifying to the palate, and so necessary for tbe per- 
fection of the breakfast, or first meal. Deprived of the morning 
cup of coffee, thronghout the day we feel a diminution in the i 
accustomed vigor and ease with which work in accomplished, and 
many will seek relief from the lassitude by which they are < 
pressed by indulgence in some form of alcoholic stimulant. 

Coffee, therefore, is of interest, not only from a physiological, ' 
but also from a moral point of view ; and it consequently becomes 
necessary that every feasible and proper precaution ehonld ba 
taken to preserve it from the manifold processes of adulteration 
to which we shall find it ia almost universally subjected. It ia no 
justification of such adulterations that they are said to bo innocn- 
oua ; for even if the assertion waa true, the adulterations almost 
invariably coneial of vaJneleas anhatancea, which are thus palmed on 
the poor at an enomious profit to the seller j and the laborer ia 
not only cheated of the stimulant and nutritive material a cup of 
good coffee would furnish, but his pocket is also robbed of hard- 
earned wages by the purchawe of a worthlesa article, which he ■ ' 
might himself prepare for one-tliird or one-fifth tlic price de- J 
manded. 

When properly made, coffee is a solution in liot or boiling 
water, of certain constituents of the roaated seeda of the coffea 
Arabica, a shrub or tree of the order Cinchonaceee, and a native 
of Southern Abyssinia, though it also grows wild in Liberia. It 
was first introduced into Constantinople in tbe middle of the six- 
teenth century, and coffee-houses appeared in London only in the 
latter part of the seventeenth century, since which time thia valu- 
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2 Voffte and its Adullerattons. 

able beverage lias come ioto general use in nearly all ports of tlie 
civilized world. 

The appearance of tlie sbriib or ti'eu is described as follows, by 
Mr. Ellis : Wben in good health and full-grown, it attains a 
height not exceeding eight or ten feet in some countries, but in 
others from fifteen to twenty feet. Its bark is gray, and it is 
covered with a dark, smooth, shining, and evergreen foliage, the 
leaves being four or five inches long, of an oblong ovate tbrm, 
and set opposite each other. It is sown in nurseries, trans- 
planted when about six months old, and the growth checked by 
topping the plant to favor the collection of the fruit; in three 
months it comes into full bearing, and in favorable circumstances 
will continue to bear for twenty years. It flourishes best in a 
dry soil and a warm location : its flowers are pale, white, flagrant, 
hardly ever absent, and lade rapidly ; its fruit like that of the 
cherry-tree, but it grows in clustera ; the fleshy part is very pala- 
table, and in the interior the seeds are found, each of which forms 
two of the grains of commerce. On dry and elevated parts the 
seeds are smaller, and have a better flavor, but seeds of all sizes 
improve in flavor, or ripen by keeping. The small grains of 
Arabia will ripen in three years, but the worst cofiee of Amoiica 
will in not more than ten or fourteen years become as good, and 
acquire as high a flavor as the beat we have from Turkey. The 
superiority of the Arabian seed is doubtless due in part to the fact 
that the planters in the region where it is cultivated, use a system 
of irrigation, and turn off the water from the roots when there is a 
large quantity of fruit nearly ripe, and do not ))luck the fruit, but 
to insure its ripeness shako the trees and collect the berries on 
cloths spread to receive them. 

The principal supply of the coffee consumed in the United 
States is derived from Brazil and St. Domingo; but there are 
also other varieties to be found in the New York markets, among 
which we may mention Mocha, Java, Ceylon or East India, and 
Maracaibo, La Guayra, or American or West Indian. The Moclia 
or Arabian coffee is distinguished by the sraallness of the seed and 
its yellow color ; Java and East Indian by its light color and 
large size; while the American and West Indian is intermediate in 
size, and has a greenish-gray or bluish-gray tint. The seeds of 
good quality may be distinguished by their being hard, and so 
heavy that they sink quickly in water ; they have a faint coffee- 
like odor, are free from any smell of dampness or mouldiness, and 
possess a sweetish taste. 

Though the seed is so universally employetl for the preparation 
of coffee, it is not generally known ttiat other portions of the 
plant also possess similar properties. It is stated by Mr. Ward 
that the natives of Sumatra universally prefer the leaf to the seed, 
giving as'a reason that it contains more of the bitter principle, 
and is more nutritious. In the lowlands, cofl'ee is not planted for 
the berry, not being sufiiciently productive, but for the leaf, the 
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people planting it around their hoaaea for theiv own consump- 
tion. 

• In order to prepare tbe seeds for use, tliey ai'e acted on by 
heat, in sacli a manner as to develop the aroma without volatiliz- 
ing it. This is best accomplished by first roasting them in an 
open vessel to expel the water, and then completing the operation 
in a closed rotating roaster, in which the coffee is submitted to a 
brisk fire, and kept in continual movement, so that the seeds are 
nil acted on to the same extent. The roasting should be con- 
tinned until the grains are of a cliestnut-brown color, and suffici- 
ently brittle to be cracked without diiEculty, but the stage of car- 
bonization should be carefully avoided. During this operation 
there is a loss in weight of abont twenty per cent., but the bulk 
increases about 50 per cent. After tbe roasting is completed the 
seeds should be allowed to cool slowly, to absorb the aroma, 
which may be retained, without miich loss, by keeping the coffee 
iu a well-closed vessel, from which it may from time to time be 
removed for use, and the solution prepared immediately after it is 
ground. Owing to the absorbent power of fresh! y-roasted and 
ground coffee, it may be employed as a deodorizer in the sick 
room, and is often used advantageously for that purpose. 

Fabkbs recommends that the coffee served to troops in service 
should be previously roasted and ground, and preserved in sealed 
cans. The advice is no doubt good, if contractora could be 
trusted, but if such a system were adopted it would be next to 
Dsaible to furnish an army even with a poor article, for it would 
itably be adulterated to such an extent as to be useless. There 
is, however, no objection to serving it roasted and hermetically 
sealed in cane, as every advantage that is to be desired is gained, 
and but little opportunity for adultemtioo furnished, and soldiers 
would be better satisfied to crush it themselves. 

The preparation for the purpose of drinking is usually by tbe 
percolator or by boiling, according to tbe taste and fancy of the 
individual. On this point tbe following advice by Parkes is, we 
think, worthy of attention: — He says: ''The coffee must not be 
boiled, or the aroma is in part dissipated, but if made with water 
of one hundred and eighty or two hundred degrees the coffee 
only gives up nineteen to twenty per cent., whereas it ought to 
yield thirty to thirty-five per cent, or soluble matter. Tbe amount, 
however, depends also on the kind and degree of roasting. In 
order to get the full benetit of the coffee, therefore, after the infu- 
sion has been poured off, the grounds should be well boiled in 
acme more water and the hot decoction poured over fresh coffee, 
BO that it may take up aroma; the coffee thus partially exhausted 
can be used on the nest occasion for boiling. To clear the coffee, 
some cold water nhould be poured in from a little height ; the cold 
water sinks through tbe coffee and carries down the suspended 
particles." The solution thus prepared has a specific gravity of 
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about 1,010, and oontaina the sugar, dextrin, caflein, oil, and a. part I 
of the mineral ingredients of the berry. j 

The properties of thia invaluable beverage are thus summed up ' 
by Pereira. It possesaea powerful ami -so pontic properties, henue I 
its use as a drink by those who desire nocturnal study, iind as ao i 
antidote to counteract the effects of opium, belladonna, nnd other 
narcotics, and to relieve intoxication. In those unaccustomed to 
its use it is apt to occasion thirst and constipation. On some per- 
sons it acts as a slight purgative. It ia occasionally useful in re- 
lieving headache, especially when of a nervous type. It has also , 
been employed as a febrifuge in interraittents, as a etonmchio in J 
some forms of dyspepsia, and as a stimulant to the cerebra-spinaL g 
system in some nervons disorders. Dr. Pereival and others nave , 
used it in spasmodic diseases, as whooping-cough and asthma, and i 
Laennee says, " I have myself seen several cases of the latter dis- j 
ease in which coffee was really useful." It has also been employed 
with advantage in hysteria. The immoderate use of coffee is eaxA , 
to produce ner\'ous symptoms, such as anxiety, tremor, disordered 
vision, palpitation, feverishness, and not infrequently, headache, 

From the general consideration of the preparation and physio- 
logical properties of coffee, we now pass to the examination of the ' 
methods employed for its adultei-ation. They may be classified un* 
der three heads : 

Ist. The mixture of superior with inferior varieties. 

2nd. The mixture of good coffee with that which has been dam- 
aged by water, 

3rd. The addition of exhausted coffee grounds or foreign sub- 
stances, as chicory, bread, rye, &g. 

The first method is, of course, the least injurious, and while the 
seeds are yet in the green state may generally be detected by an 
expert without difliculty ; when they are roasted it is not so easy j 
and if roasted and ground, it is next to impossible to discover by 
any chemical or microscopic examination the extent to which the 
adulteration has been carried ; and it is only vhen the article is 
finally prepared for use that its unsatisfactory character is detected. 

The second system of adulteration, by seeds that have been 
damaged, may also be determined by an expert, since the grains 
are generally saltish, or if they have been washed in fresh water 
and dried, still possess an unpleasant taste, even after they are 
roasted. The presence of such material in roasted and ground 
coffee can only be detected with satisfaction by the inferior char- 
acter of the solution it furnishes. 

From the above passing view of the firat two methods of adul- 
teration, we tarn to the third, which is by iar the most important, 
since, in all probability, more than nine-tenths of the coffee con- 
sumed is sold to the consumer in the roasted and ground state, ia 
which condition it ia easy to introduce many foreign siibstanoes. 

The tests that may be practically employed in the examination 
of specimens of roasted and ground coffee may be classified under 
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two heads, litt, the physical, and 2d, the microscopic, to which 
we may, if desirable, add a tew chemical tests, which are, however. 
not of any great vuliic, since the physical and microscopta exam- 
inations are quickly finished, and furnish all the information that is 
required. 

The aroma and appearance of ground coffee caiuioi be depended 
on, for they may be so manipulated as to deceive the closest ob- 
server, and in one specimen that passed under my notice during 
the past winter, and which possessed in perfection the aroma of 
freshlj' roasted fine o!d moch.i, there was not a single particle of 
any kmd of coffue, the article in qaeation consisting of a mixture 
of chicory and bread or biscuit, over which the fumes of roasting 
mocha had probably been conducted, so as to impart the delicious 
aroma it possessed, and which could only have been given in some 
such way. 

The substance generally used for the adulteration of ground 
coffee is chicory, which is at present furnished in the New York 
market, ready Jbr use, at about fifteen cents per pound, by the 
quantity, a good speoimon of Java in the same state costing about 
forty-five or fifty cents, and the inferior grades of ground common 
coffee being worth about 40 cents, so that the retail dealer is able, 
by the judicious addition of chicory, to secure a very handsome 
profit. 

"When the proportion of this substance is large it may be readily 
detected by the simple test recommended by Mitchell, which con- 
sists in kneading a small quantity of the specimen in the palm of 
the hand with a little water, when the chicory impaita a gummy 
feel, and If the quantity is sufficient, the mass may be made to 
cohere in any desired form; while, under the same conditions, 
a sample of good cofiee fails to cohere, and crumbles to pieces 
when we attempt to give it form. 

In order to employ the physical propei'ties of coffee as a test of 
its value, I contrived tho instrument represented in the adjoining 
figure, andhavefoundit of great service. It aflTords at once a num- 
ber of indications by the observation of which we can not only de- 
tect the presence of foreign substances, but also form a very good 
estimate of the quantity. This instrument consists of a tube {\ B), 
one inch in diametfer and eight inches in length, which terminates 
below in a narrow tube (B C), one quarter of an inch in diameter, 
and four inches in length ; the tower small opening (C) is closed 
by means of a cork to a certain point, from which it ia graduated 
to tenths of a cubic centimeter ; a number of these tubes, with a 
suitable stand, and a small measure holding one cubic centim- 
eter, complete tho apparatus. 

When it is to be used, the tubes are closed below, and filled 
to within half an inch of the upper extremity (A) with cold water 
(that has been boiled to expel the gas, and kept in a well stopped 
bottle to prevent its reabsorption). A oubio centimeter of the 
sample of coffee under examination is then cautiously dropped 
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on the surface of tbe water, when we should notice, 
1st, wliether it sinks quickly or slowly ; 2d, what tint 
and odor it imparts to the water ; 3d, the expaoiuon 
in bulk as measured in the graduated tube ; 4th, the 
change in color of the grounds, and whether they col- 
lect, loosely or not. 

If it is good coffee and a pure article, it floats on 
the surface for a considerable period, and if freshly 
roasted and ground will often remain suspended for 
days, if the tubes are kept free from ablation. In the 
majority of instances it falls in a few honrs, and im- 
parts to the water in the large tube a delicate amber 
tint and a laint coffee-like odor, each particle as it rests 
in the small tube retaining its outline, individuality, 
and color ; and the increasa in bulk being about one 
half a cubic centimete^ 

If it is chicory it sinks instantly, neariy the whole 
mass tumbling into the small tube in a single minute, 
and even in its rapid passage through the water impart- 
ing to it a deep brown color, and an odor somewhat 
like that of liquoiice ; the tint of the particles is at the 
same time altered greatly, the expansion of the mass 
is also very considerable, its bulk in a short time in- 
creasing to nearly two and a half cubic centimeters; 
and the particles losing their individuality seem to 
fuse together, and form a mass without interstices. 
By preparing mixtures of chicory and coffee in different pro- 
portions, we tind that the first wnks rapidly, while the latter re- 
mains suspended for a considerable period ; tbouirh a small por- 
portion may be carried down by the chicory in its sudden sub- 
sidence. After a time (which may be shortened, if desired, by 
agitating the tube), the coffee also sinks, and by noting the pro- 
portion of compact and loose sediment in tbe small tube, and the 
position of the line of meeting of tbe dark and light colored solu- 
tion, we obtain an indication of the proportion of chicory to coffee, 
which coincides very nearly with that employed in making the 
mixture. Tbe tint of the fluid in the large tube, and the amount 
of increase in tbe bulk of the solid matter, are also of use in 
arriving at a connect estimate. Atler the performance of a few ex- 
periments with mixtures of coffee and chicory in different propor- 
tions, a degree of expertness is obtained which enables the oper- 
ator to form an accurate estimate of the amount of each ingredient 
in any sample that may be submitted for his examination. 

Not only may coffee be thus to a great extent separated from 
any chicory with which it is mingled, but nearly all the other sub- 
istances used for tbe purposes of adulteration, as exhausted coffee 
grounds, wheat, etc., also subside rapidly with tbe chicory and 
collect in tbe small tube. If it is desired to determine the char- 
acter of the matter that precipitates quickly, we must resort tr 
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the microscope, when by the nature of the cells aod other etruc- 
tures found, we cnn soon decide upon the true character of tlie 
foreign substances. The pi'eaence of chicory is readily and satis- 
factorily proved, and if peas, beans, etc., are present, they may be 
easily distinguished by ttie peculiarities of the starch cells of each. 
Such microscopic examinations are greatly facilitated by the use 
of the tubes I nave described, for when the subsidence is complete, 
and we have read off the proportion of adulteration, it only re- 
mains to remove the cork gently from the small tube and allow a 
little of the lower portion of the sediment which contains the 
foreign matters to escape into a shallow dish, whence particles 
may be transferred to the microscope slide, and if it is necessary 
we may in this manner examine layer after layer of the deposit. 

In order that some idea may be formed of tlie extent to which 
adulterations are introduced into coffees offered for sale in New 
York, I give a few of the results obtained in the examination of 
samples taken from different coffee stores during the past winter : 

a 40 cent coffee, 50 per cent, adulteration, consisting of chicory 
and wheat. 

b 30 cent coffee, 30 per cent, adulteration, consisting of chicory 
and wheat. 

c 20 cent coffee, 50 per cent, adulteration, consisting of a little 
chicory, wheat, and beans. 

d 18 cent coffee, 75 per cent, adulteration, consisting of a little 
chicory, wheat, and beans. 

e 30 cent coffee, 50 per cent, adulteration, consisting of chicory. 

fiQ "■ " 25 " " " " " 
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adulteration. 

j 40 " " all chicory. 

*45 " " 25 per cent,, fell rapidJy ; was probably exhaust 
ed grounds. 

I 45 cent coffee, no adulteration, was an inferior coffee. 

m 50 cent coffee, no adulteration, was a good coffee. 

All the above specimens were sold under attractive titles, with 
the exception of i and w, which were advertised as Java coffee, 
and from the character of the solution they furnished, I have no 
reason to doubt the statement of the sellers, who were respectable 
grocers. Out of the thirteen samples quoted above, nine contained 
chicory, four contained wheat, and two contained beans. The per- 
centage of these foreign substances was so large, that the profit 
to the seller was very great, and in some of the instances the 
beverage furnished was utterly valueless. 

In the specimens in which wheat was found, it is my imjiression, 
from the manner in which they acted in the tube, that the adul- 
teration consisted of spoiled biscuit and refuse bread, which could 
be obtained for a mere trifle. In one specimen not given above, 
there were masses which presented the appearance of liver altered 



8 Coffit and its Adulterations. 

by roasting, and which is said by Hassall to be extensively used 
in London in the adulteration of coffee. Other specimens presented 
structures with which I am not acquainted, but which were evi- 
dently organic in their origin. 

In addition to the substances spoken of in this paper, Hassall 
mentions corn, potatoes, turnips, and sawdust. These I have thas 
iar failed to find in the samples that have passed under my notice, 
and which were obtained from different parts of our city, the 
favorites among our dealers being chicory, bread or biscuit crumb, 
rye, and beans. These are, of course, obtained at the cheapest rates, 
and must usually be refuae, which cannot be sold for any other 
purpose than that of being roasted, crushed, and manipulated into 
an article to be sold to the poor, who, thinking they cannot afford 
to buy an expensive coffee, give away their money to the dealer 
for useless refuse, and the government is defrandcd of the revenue 
it should have collected as importation tax. 

In conclusion, it is important to revert to the statement that 
these systems of adulteration arc innocuous, and therefore not 
worthy of attention, except in so far as they defi-aud the poor and 
the revenue. We must not accept such an opinion too hastily, 
for coffee is not only used as a beverage, but it Is also at times a 
most important and valuable medicinal agent ; as, for example, in 
poisoning by opium, belladonna, and other narcotics. If, in such 
cases, the antidote ordered by the physician fails to produce its 
proper effect, on account of the general system of adulteration to 
which it is subjected, such manipulations become criminal, and 
can only be corrected by compelling the sellers, under penalty of 
a fine, to state the true nature of the substance they furnish. 

Where rye is used, it is evident that only a poor article is em- 
ployed, and nothing is more likely than that spunked grain may 
be thrown into the roaster, when if the roasting is imperfect, a 
sufficient quantity may escape the action of the heat to produce 
very disastrous effects on the systems of pregnant women, or 
may perhaps cause the mortifications which by many aie supposed 
to result from the continued introduction of ergot into the sys- 
tem. Roasted chicory-root is also to be condemned, for it is by 
no means as harmless as some would have us think, for at first it 
generally produces nausea; and the statement of Johnston, that 
when taken frequently in small quantity it causes severe dys- 
pepsia, is one that I have verified by my own experience. From 
these facts we may fairly conclude that the adulteration of coffee 
is neither justifiable nor harmless, and the sale of such mixtures 
under the name of coffee should be prohibited by suitable means. 
If the public will still insist on purchasing useless and injurious 
substances for the pi'eparation of a beverage, let them be sold 
under their proper names, so that when coffee is wanted for ordi- 
nary use, or needed for medicinal pui'posea, the procuration of a 
good sample may be within the bounds of possibility. 
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